Specific overproduction of very late antigen 1 integrin in two human neuroblastoma cell lines selected for resistance to detachment by an Arg-Gly-Asp-containing synthetic peptide.
Very late antigen (VLA) 1 is a member of the family of integral plasma-membrane glycoproteins known as integrins. It is a heterodimer composed of an alpha subunit of Mr 200,000, noncovalently associated with a beta subunit of Mr 110,000 which is shared by other VLA molecules (VLA-2-5). Unlike most of the other VLA proteins which have been shown to be receptors for various extracellular matrix proteins, the ligand for VLA-1 is unknown. Utilizing polyclonal antisera against the human fibronectin receptor as well as alpha subunit-specific monoclonal antibodies and cDNA probes, we have been able to demonstrate that in two human neuroblastoma cell lines, IMR-32 and SK-N-SH, the common beta subunit is associated with alpha 1, alpha 2, alpha 3, and alpha 5 subunits. By culturing these two cell lines in the presence of a synthetic peptide, Gly-Arg-Gly-Asp-Ser-Pro, which contains the Arg-Gly-Asp cell attachment promotion tripeptide, we have isolated variant cell lines resistant to the detachment effects of this peptide. Peptide-resistant SK-N-SH and IMR-32 neuroblastoma cells exhibit weaker attachment to type I collagen and laminin, but a similar level of attachment to fibronectin as compared to the parental cells. Although the peptide-resistant variant cell lines proliferate at a rate similar to that of the parental cell lines, they stably overproduce (up to 20-fold) the alpha 1 subunit (VLA-1) specifically; and in the IMR-32 variant cells, the common beta 1 subunit is also overproduced. The level of expression of alpha 2 and alpha 3 subunits, however, is considerably reduced and that of the alpha 5 subunit is unchanged relative to the parental cells. These data suggest that the expression of integrin alpha subunits can be regulated differentially and independently of the beta subunit and that the VLA-1 heterodimer has an important function in mediating Arg-Gly-Asp-dependent cell adhesion or other phenotypic properties in human neuroblastoma cells.